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(57)Abstract: 

PURPOSE: To obtain highly pure hydrogen gas, and also enable 
combustion under low oxygen density by means of low calorific fuel by 
arranging a hydrogen separating film and combustion catalyst separately 
from refonming catalyst in a reformer. 

CONSTITUTION: Hydrogen gas in a hydrogen separating chamber 26 after 
passing through a hydrogen separating film 12 passes through a hydrogen 
supply chamber 29 together with carrier gas, and heat exchange is carried 
out with coolant in a coolant supply pipe 32 by means of a condenser 33 
driven by an expansion turbine 23, and moisture is separated by means of a 
gas-liquid separator 35, and temperature and humidity are adjusted, and 
after pressurizing it through a compressor 31, and hydrogen 28 in a fuel cell 
body 27 is consumed, and is converted into electricity. Gas from which 
hydrogen gas is depleted returns to the separating chamber 26 through a 
carrier gas return pipe 30. On the other hand, after driving the turbine 23, 
residual gas impossible to pass through the separating film 12 is burnt by 
means of combustion catalyst 15 in a combustion chamber 19, so that 
reforming catalyst 13 can be activated. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is applied to the generation-of- electrical -energy system using the solid-state polyelectrolyte film 
fuel cell which operates at low temperature comparatively especially about the generation- of-electrical -energy system which collected 
exhaust heat energy efficiently using the fuel cell, and is suitable. 
[0002] 

[Description of the Prior Art] The effective hydrogen as reducing gas, such as a metal, of the ability to use also as reactant gas for fuel cells 
is well known. This fuel cell hardly generates the noise, when it is not necessary to use the fossil fuel which has the starvation problem of a 
resource, but since it has the feature which was [ make / compared with other energy engines / recovery effectiveness of energy / very 
high ] excellent, it is use as a comparatively small power generating plant of a building unit or a factory unit. 

[0003] In recent years, this fuel cell is used as a power supply of the motor which replaces with the internal combustion engine for mount, 
and operates, and it considers driving vehicles etc. by this motor. In this case, it makes into a natural thing for an important thing to reuse 
the material generated by the reaction as much as possible, and it is desirable for a not much big output to be small as much as possible 
with all the incidental facilities of a not required thing, and the solid-state polyelectrolyte film fuel cell attracts attention from such a point 
so that clearly also from it being an object for mount. 

[0004] This solid-state polyelectrolyte film fuel cell joins the gas diffusion electrode which includes a catalyst in the both sides of a solid- 
state polyelectrolyte film, and the format which supplies to the anode plate (this is hereafter called hydrogen pole) side of a gas diffusion 
electrode, and is generated is taken by making into reactant gas the reformed gas which reforms the hydrogen raw material which consists 
of a methanol, water, etc., and is obtained. 

[0005] As shown in drawing 2 showing the concept of an example of the conventional generation-of-electrical -energy system by such 
solid-state polyelectrolyte film fuel cell, the reformer 103 incorporating the reforming catalyst 102 of the shape of a cylinder which 
promotes reforming to the hydrogen content gas of said material gas by the steam-reforming reaction has connected with the reforming 
feeding pipe 101 to which material gas, such as a hydrocarbon and a methanol, is supplied with a hot steam. In addition, the typical thing of 
this steam-reforming reaction is described in the following-ization 1. 
[0006] 
[Formula I] 

C„H.+ 2nH20^ nC02+( "^"^/^) H2 
C„H„+nC02 Z 2nCO + (y)H2 

[0007] Moreover, inside the reforming catalyst 102 of this reformer 103, the hydrogen demarcation membrane 104 which makes hydrogen 
gas penetrate alternatively is formed from reformed gas, and the hydrogen pole 108 of the main part 107 of a fuel cell has connected with 
the hydrogen separation room 105 of the center section of the reformer 103 divided in the shape of a cylinder by this hydrogen demarcation 
membrane 104 through the hydrogen gas supply line 106. The hydrogen content gas which penetrates the hydrogen demarcation membrane 
104 is supplied to the hydrogen pole 108 of the main part 107 of a fuel cell by the above-mentioned carrier gas which the excessive 
hydrogen content gas from this hydrogen pole 108 is returned to said hydrogen separation room 105 from the carrier gas return pipe 109 
with carrier gas, such as a steam and nitrogen (N2) gas, and circulates through between a reformer 103 and the main parts 107 of a fuel cell 
through the hydrogen gas supply line 106 and the carrier gas return pipe 109. 

[0008] By making said hydrogen pole 108 and the oxygen pole 111 to which the oxygen in air is supplied through the air supply pipe 110 
counter on both sides of the solid-state polyelectrolyte film 112 in the condition of having been dipped with water , in between , and 
making the reaction like a bottom type cause , said main part 107 of a fuel cell generates voltage between the hydrogen pole 108 and the 
oxygen pole 111, and is generating the main part 107 of a fuel cell to it . 

2H2 -> 4H++4e-02+4H++4e~> 2H2O[0009] On the other hand, hydrogen gas was removed from reformed gas by the hydrogen 
demarcation membrane 104, and the combustion-air supply pipe 1 14 which supplies the air for burning the residual gas separated by this 
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has connected with the annular combustion chamber 113 formed in the perimeter of said reforming catalyst 102. And the air from this 
combustion-air supply pipe 1 14 and said residual gas which does not penetrate the hydrogen demarcation membrane 104 are supplied in a 
combustion chamber 113, residual gas burns here, and a reforming catalyst 102 is activated. 

[0010] In addition, the combustion gas which occurs with combustion of this residual gas is discharged from a combustion chamber 113 
through an exhaust gas pipe 115, and the air of the surplus from the air supply pipe 110 passing through said oxygen pole 1 1 1 is discharged 
outside from an exhaust pipe 116. 

[001 1] In addition, in order to promote separation of the hydrogen content gas by the hydrogen demarcation membrane from the reformed 
gas generated according to a reforming catalyst, the generation-of-electrical-energy system using the **** fuel cell shown in drawing 3 
using the suction force generated according to an ejector operation of drive fluids, such as a steam and water, is also known. 
[0012] namely, the reforming reaction for which a hot steam is supplied to the reformer 202 incorporating the reforming catalyst 201 which 
promotes reforming of the material gas by the steam- reforming reaction ~ service water — the steamy supply pipe 203 ~ connecting — 
♦*♦* ~ this reforming reaction ~ service water — it is the steamy supply pipe 203 ~ on the way — being alike - the reforming feeding pipe 
204 with which material gas, such as a hydrocarbon and a methanol, is supplied connects, and this material gas is sent in into the reforming 
catalyst 201 of a reformer 202 with said steam. 

[0013] Moreover, inside the reforming catalyst 201 of this reformer 202, the hydrogen demarcation membrane 205 which makes hydrogen 
gas penetrate alternatively is formed from reformed gas, and the end face side of the hydrogen gas siphon 209 which a tip side opens for 
free passage to the ejector 208 with which a high-pressure steam is supplied through the steamy supply pipe 207 for suction has connected 
with the hydrogen suction room 206 of the center section of the reformer 202 divided by this hydrogen demarcation membrane 205. That 
is, since the inside of the hydrogen suction room 206 will be in a reduced pressure condition through the hydrogen gas siphon 209 with an 
ejector 208, the hydrogen content gas contained in reformed gas penetrates the hydrogen demarcation membrane 205 efficiently, and is 
collected in the hydrogen suction room 206. 

[0014] The heat exchanger 213 which makes the high-pressure steam of said steamy supply pipe 207 for suction condense, and the vapor- 
liquid-separation machine 215 which has the drainage tube 214 are infixed in the middle of the hydrogen supply pipe 212 which connects 
said ejector 208 and hydrogen pole 211 of the main part 210 of a fuel cell in order, and thereby, where the steam from the steamy supply 
pipe 207 for suction is removed, hydrogen content gas is supplied to the hydrogen pole 211 of the main part 210 of a fuel cell. 
[0015] Said main part 210 of a fuel cell makes said hydrogen pole 21 1 and the oxygen pole 217 to which the oxygen in air is supplied 
through the air supply pipe 216 counter on both sides of the solid-state polyelectrolyte film 219 cooled with the cooling water from the 
cooling water supply pipe 218 in between, thereby, generates voltage between the hydrogen pole 211 and the oxygen pole 217, and is 
generating the main part 210 of a fuel cell to it. 

[0016] On the other hand in the combustion chamber 220 formed in the perimeter of said reforming catalyst 201 Hydrogen gas was 
removed from reformed gas by the hydrogen demarcation membrane 205, and the combustion-air supply pipe 221 which supplies the air 
for burning the residual gas separated by this has connected. The air from this combustion-air supply pipe 221, Said residual gas which 
does not penetrate the hydrogen demarcation membrane 205 from the residual-gas supply pipe 222 which is open for free passage to a 
reforming catalyst 201, The material gas from the branch pipe 223 which branches from said reforming feeding pipe 204 is supplied in a 
combustion chamber 220, residual gas burns here, and a reforming catalyst 201 is activated. 

[0017] In addition, the combustion gas which occurs with combustion of this residual gas is discharged from a combustion chamber 220 
through an exhaust gas pipe 224, and the air of the surplus from the air supply pipe 216 passing through said oxygen pole 217 is discharged 
outside from an exhaust pipe 225. Moreover, the excessive hydrogen content gas from said hydrogen pole 21 1 is returned to said hydrogen 
suction room 206 from the carrier gas return pipe 226. 
[0018] 

[Problem(s) to be Solved by the Invention] In the conventional generation-of-electrical -energy system shown in drawing 2 using a fuel cell, 
since the reforming catalyst 102 is functioning also as a combustion catalyst in a combustion chamber 113, deterioration of a reforming 
catalyst 102 with time is intense, and needs to exchange a reforming catalyst 102 frequently. Moreover, since the differential pressure of 
the hydrogen separation room 105 to a combustion chamber 113 is not increased positively, the combustion gas generated in a combustion 
chamber 1 13 will be discharged as it is from an exhaust gas pipe 1 15 the top whose recovery effectiveness of the hydrogen gas from a 
reformer 103 is not not much high, and there is a problem in respect of exhaust heat recovery. 

[0019] Moreover, in the conventional generation-of-electrical -energy system shown in drawing 3 , although raised rather than what showed 
the recovery effectiveness of the hydrogen content gas from a reformer 202 to drawing 2 by using an ejector 208, since the reforming 
catalyst 201 is functioning also as a combustion catalyst in a combustion chamber 220, deterioration of a reforming catalyst 201 with time 
is intense, and needs to exchange a reforming catalyst 201 frequently. And the combustion gas generated in a combustion chamber 220 will 
be discharged as it is from an exhaust gas pipe 224, and there was a problem in respect of exhaust heat recovery too. 
[0020] And it was hard to say that both these generation-of-electrical-energy systems are the systems which fully employed efficiently the 
feature of the reformer which used the hydrogen demarcation membrane, and a solid-state polyelectrolyte membrane type fuel cell, and the 
room of a certain improvement was left behind in respect of a deployment of energy, generating efficiency, etc. 
[0021] 

[Objects of the Invention] In consideration of the property of the reformer which used the hydrogen demarcation membrane, and a solid- 
state polyelectrolyte membrane type fuel cell, it is simple as a whole and this invention aims at offering the generation-of-electrical-energy 
system by the fuel cell with the high use effectiveness of energy. 
[0022] 

[Means for Solving the Problem] Without a reformer using a hydrogen demarcation membrane generating nitrogen oxides by about 500- 
600-degree C low-temperature reforming in the state of the pressurization of 1 - 7atm degree, purity can obtain 99.999% or more of very 
high grade hydrogen, and it is not necessary to attach a stripper of a carbon monoxide. And fuel gas and an oxygen density of low calorific 
power of three or less [ lOOOkcal //Nm ] can bum residual gas in a combustion chamber surrounding a reforming catalyst etc. at about 550- 
650-degree C low temperature by adopting a catalyzed combustion method using 10% or less of ♦♦♦♦**.ized air also under ordinary 
pressure. Since it is above, it is advantageous in respect of a material which constitutes a reformer, or reinforcement. 
[0023] On the other hand, although low-temperature actuation is possible for a solid-state polyelectrolyte membrane type fuel cell and the 
warm-up time is also short, in order to prevent that catalysts for hydrogen dissociation, such as a platinum system prepared especially in a 
hydrogen pole side, carry out poisoning with a carbon monoxide, hydrogen gas of a high grade with which only 10 ppm of carbon 
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monoxides as an inapurity are not contained is needed. Moreover, in order to have to supply where hydrogen gas is humidified, in order to 
prevent desiccation of a polyelectrolyte film, and to enlarge an output per unit volume of a cell (current x voltage density) moreover, it is 
desirable for a hydrogen pole and an oxygen pole to make operating pressure high, namely, to perform pressurization actuation. 
[0024] In view of the property of a reformer and a solid-state polyelectrolyte membrane type fuel cell using such a hydrogen demarcation 
membrane, a generation-of-electrical -energy system using a fuel cell by this invention A reformer which a hydrogen demarcation 
membrane which makes hydrogen gas penetrate alternatively is incorporated [ reformer ], and carries out reforming of the material gas to 
reformed gas with which said hydrogen gas was contained. In a generation-of-electrical-energy system equipped with a solid-state 
polyelectrolyte membrane type fuel cell with which a hydrogen pole to which said hydrogen gas which penetrated said hydrogen 
demarcation membrane of this reformer is supplied, and an oxygen pole to which air is supplied counter on both sides of a solid-state 
polyelectrolyte film An energy-recovery means to operate with air after supplying said oxygen pole. It has a combustion-air supply path 
which supplies said air after using for this energy-recovery means to a combustion chamber of said reformer, and a hydrogen gas 
circulation path which circulates between said reformer and hydrogen poles of said solid-state polyelectrolyte membrane type fuel cell for 
said hydrogen gas with carrier gas. 
[0025] 

[Function] It fills up with carrier gas in the hydrogen gas circulation path which opens a reformer and a solid-state polyelectrolyte 
membrane type fuel cell for free passage, and this carrier gas circulates through between a reformer and the hydrogen poles of a solid-state 
polyelectrolyte membrane type fuel cell. 

[0026] On the other hand, the material gas supplied to a reformer serves as reformed gas, in connection with the flow of carrier gas, the 
hydrogen gas in reformed gas penetrates a hydrogen demarcation membrane, and joins carrier gas, and is supplied to the hydrogen pole of a 
solid-state polyelectrolyte membrane type fuel cell by this reformer. And it reacts with the oxygen in the air supplied to the oxygen pole of 
this solid-state polyelectrolyte membrane type fuel cell, and voltage occurs between these hydrogen pole and an oxygen pole. 
[0027] Moreover, the flow of the air after the oxygen pole was supplied is used for combustion of the reformed gas with which it was 
further sent to the combustion chamber of a reformer from the air supply path, and hydrogen gas changed into the decrease condition, after 
being sent to an energy-recovery means and collecting the energy in a certain form. 
[0028] 

[Example] As shown in drawing 1 showing the concept of one example of the generation-of-electrical -energy system using the fuel cell by 
this invention, the reformer 1 1 of this example The hydrogen demarcation membrane 12 of the shape of a cylinder which makes hydrogen 
gas penetrate altematively from the reformed gas generated by the steam-reforming reaction of material gas, such as a hydrocarbon and a 
methanol. The principal part consists of outer cases 16 with which the container liner 14 with which this hydrogen demarcation membrane 
12 was surrounded, and the reforming catalyst 13 of material gas was incorporated, and this container liner 14 were surrounded, and the 
combustion catalyst 15 was incorporated. 

[0029] In addition, by this example, the thing of the high palladium alloy system of hydrogen selectivity is adopted as said hydrogen 
demarcation membrane 15 which makes hydrogen gas penetrate alternatively from the reformed gas generated by the steam steam- 
reforming reaction of material gas. Thereby, in dryness, 99.999% or more of high grade hydrogen can be obtained easily, and the demand 
of a polyelectrolyte membrane type fuel cell with desirable setting to 10 ppm or less concentration of the carbon monoxide contained in 
hydrogen gas can be realized. 

[0030] the reforming feeding pipe 17 which supplies material gas into a reforming catalyst 13 has connected with the container liner 14 of 
said reformer 11, and it is this reforming feeding pipe 17 further ~ on the way ~ being alike ~ the reforming reaction which supplies a hot 
steam in a container liner 14 with said material gas - service water ~ the steamy supply pipe 18 has connected. In this example, it enables 
it to supply a part of material gas in the combustion chamber 19 surrounded with the container liner 14 and the outer case 16, and said 
reforming feeding pipe 17 and outer case 16 are in the free passage condition through the branch pipe 20 which branches from the middle 
of the reforming feeding pipe 17 in connection with this. 

[0031] Moreover, the reformed gas generating room 21 surrounded with said hydrogen demarcation membrane 12 and container liner 14 
and said combustion chamber 19 are in the free passage condition through the residual-gas supply pipe 22 for drawing the residual gas in 
this reformed gas generating room 21 in a combustion chamber 19, and the expansion turbine 23 which rotates using the energy of the 
residual gas which flows the inside of the residual-gas supply pipe 22 concerned in the middle of this residual-gas supply pipe 22 is infixed. 

[0032] Furthermore, by this example, although discharged outside through the exhaust gas pipe 24 which is open for free passage to this 
combustion chamber 19, in order that the exhaust gas generated by combustion of the residual gas in said combustion chamber 19 may use 
the heat energy of this combustion gas effectively, it made the exhaust gas pipe 24 and said reforming feeding pipe 17 cross, and has 
formed the heat exchanger 25 which heats the material gas which flows the inside of the reforming feeding pipe 17 to a part for this 
intersection. 

[0033] On the other hand, the hydrogen separation room 26 of the center section of the reformer 1 1 divided by said hydrogen demarcation 
membrane 12 and the hydrogen pole 28 of the main part 27 of a fuel cell are mutually open for free passage through the hydrogen supply 
pipe 29 and the carrier gas return pipe 30, and constitute the circulation path of the hydrogen gas with which it filled up with carrier gas. 
That is, the hydrogen gas in the hydrogen separation room 26 which penetrated the hydrogen demarcation membrane 12 is supplied to the 
hydrogen pole 28 of the main part 27 of a fuel cell through the hydrogen supply pipe 29 with carrier gas, and excessive hydrogen gas is 
returned to the hydrogen separation room 26 from the carrier gas return pipe 30 with carrier gas. 

[0034] In the middle of said hydrogen supply pipe 29, an expansion turbine 23 and the compressor 31 of coaxial one are infixed, and the 
hydrogen gas which flows the inside of the hydrogen supply pipe 29 by actuation of this compressor 31 is supplied to the hydrogen pole 28 
of the main part 27 of a fuel cell in the state of pressurization. Since the steam is adopted as said carrier gas in this example, moreover, in 
the middle of the hydrogen supply pipe 29 between said hydrogen separation rooms 26 and compressors 31 The condenser 33 with which 
the coolant supply pipe 32 for making the steam contained in the hydrogen gas which flows from the hydrogen separation room 26 side 
condense was incorporated. The vapor-liquid -separation machine 35 which has the drain pipe 34 for discharging the condensed moisture is 
infixed, and the hydrogen gas containing moderate moisture is sent into the hydrogen pole 28 of the main part 27 of a fuel cell. 
[0035] The main part 27 of a fuel cell made the hydrogen pole 28 and the oxygen pole 36 to which the oxygen in air is supplied counter on 
both sides of the solid-state polyelectrolyte film 37 in the condition of having been dipped with water, in between, and the air supply pipe 
38 with which the air by which dust removing was carried out is supplied to said oxygen pole 36, and the combustion-air supply pipe 39 



http://www4.ipdl .j po.go j p/cgi-bin/tran_web_cgi_ejj e 3/4/04 



Page 4 of 4 



which suppHes the air after passing through the oxygen pole 36 to the eombustion chamber 19 of a reformer 1 1 have connected it. 
[0036] The expansion turbine 40 which operates with the expansion air after passing through the oxygen pole 36 in the middle of said 
combustion-air supply pipe 39 is infixed, and it is infixed as this expansion turbine 40 and the compressor 41 of coaxial one are the air 
supply pipes 38. Thereby, the air in the condition of having been pressurized with actuation of a compressor 41 is supplied to the oxygen 
pole 36 of the main part 27 of a fuel cell, and the generating efficiency as a fuel cell can improve conventionally conjointly with the 
hydrogen gas in the condition of having been pressurized being supplied to the hydrogen pole 28 of the main part 27 of a fue! cell. 
[0037] In this example, although these expansion turbines 40 and a compressor 41 are operated as a energy recovery means of this 
invention, naturally the thing to use in addition to this, such as using an expansion turbine 40 as a source of power of the compressor 31 of 
the hydrogen supply pipe 29, is also possible. 

[0038] In addition, in this example, the exhaust pipe 42 which branches from the middle of the combustion-air supply pipe 39 between an 
expansion turbine 40 and a combustion chamber 19 is formed, and it considers so that air may not be supplied to a transient to a 
combustion chamber 19 side. 

[0039] Therefore, the hot steam of the material gas from the reforming feeding pipe 17 and the reforming anti -application steam supply 
pipe 18 which carried out heating expansion through the heat exchanger 25 is supplied in the reformed gas generating room 21 . When the 
pressure in the reformed gas generating room 21 becomes high relatively to the pressure in the hydrogen separation room 26 , A s a re sjjlt of 
-^pounng a^stgamnnjhe^K 

'''Too m'^g^^^ all be in the condition o£haying be^me Jow^hjjtply from the partial pressure of the hydrogen gas in the refonned gas^gerierating 
iogsLL2J^iwr6dyl'XlnQ gas generated at the reformed gas gerteratirig "room 21 penetrates the hydfi5gen demarcatid 

efficiently, and is sent to the hydrogen pole 28 side of the main part 27 of a fuel cell with carrier gas from the hydrogen separation room 26. 
In this case, hydrogen content gas is adjusted by the suitable humidification condition with a condenser 33 and the vapor-liquid -separation 
vessel 35. 

[0040] After the hydrogen content gas sent out to the hydrogen supply pipe 29 from the hydrogen separation room 26 carries out heat 
exchange of the inside of the coolant supply pipe 32 to the flowing coolant with the condenser 33 driven with an expansion turbine 23, it 
will be in the condition excessive moisture was separated by the vapor-liquid-separation machine 35, and it was adjusted to a suitable 
temperature and humidity, and were pressurized through the compressor 31, and will be supplied to the hydrogen pole 28 of the main part 
27 of a fuel cell. And the hydrogen of most in hydrogen content gas is consumed on this hydrogen pole 28, and it is changed electrically. 
[0041] After an appropriate time, the gas which the hydrogen gas from the hydrogen pole 28 decreased is again returned in the hydrogen 
^|mration]gom-^26^tln^^ returnpipFSOT" " ^ ""^ ' ^ — 

'^[Cj042]T)n the other hand, the residual ga^afierWformmgwhich did not penetrate the hydrogen demarcation membrane 12 is discharged 
through the residual-gas supply pipe 22 at said expansion-turbine 23 side from the reformed gas generating room 21, after it collects energy 
by driving an expansion turbine 23, it is sent in in a combustion chamber 19, burns according to the combustion catalyst 15, and attains 
activation of a reforming catalyst 13. When fuels run short only with the residual gas from the reformed gas generating room 21 at this 
time, a part of material gas from the reforming feeding pipe 17 is drawn in a combustion chamber 19 through a branch pipe 20, and it is 
used as auxiliary fuel gas. 

[0043] Moreover, the air pressurized with the compressor 41 driven with an expansion turbine 40 is supplied to the oxygen pole 36 of the 
main part 27 of a fuel cell from the air supply pipe 38, and is consumed for a generation of electrical energy of a part of the oxygen of a 
fuel cell. While said expansion turbine 40 formed in the middle of the combustion-air supply pipe 39 was supplied and collecting energy 
here, after that part is discharged out of a system from an exhaust pipe 42, the expansion air which passed through this oxygen pole 36 is 
supplied in the combustion chamber 19 of a reformer 11, and is used as a combustion air of said residual gas. 
[0044] The heat of combustion generated in this combustion chamber 19 is used as a heat source of the steam- reforming reaction of 
endothermic nature produced in said reformed gas generating room 21, leads that combustion gas to the heat exchange machine 25 further, 
and uses it for the preheating of material gas. 

[0045] In order to check that the generation-of-electrical-energy system using the fuel cell by this invention is effective, as a result of 
constituting the generation-of-electrical-energy system whose output is 5kW by having made methane into material gas in one example 
mentioned above and examining about the property, the voltage of 0.75V was obtained per single cel. 

[0046] The test condition is as follows. That is, while supplying air with a temperature of 80 degrees C to the oxygen pole 36 at a rate of 
595 mols per hour with the pressure of 2.5 atmospheric pressures from the air supply pipe 38, 80-degree C hydrogen content gas was 
supplied to the hydrogen pole 28 at a rate of 279.8 mols per hour with the pressure of two atmospheric pressures. For hydrogen, 59.6-mol 
% and nitrogen are [ 27.7 mol % and water of the component of this hydrogen content gas ] 12.7-mol %. 

[0047] Thus, while supplying the air used on the oxygen pole 36 of the main part 27 of a fuel cell in the combustion chamber 19 of a 
reformer 1 1 and using it after the energy recovery by the expansion turbine 40 as a combustion air of the residual gas from the reformed 
gas generating room 21, it turned out that the system of this invention which carries out circulation reclamation of the off-gas from the 
hydrogen pole 28 of the jnajn p^^ canrier^as wRicirconvFyTtKe'^liyH^ pe^etrSed in'the'^hyd^^^^^ 

"separation ro'orn~26'of a reformer 1 1 . " ~ ' ' ' ^ — ^.-^^^ : --^^^^ 

[Effect of the Invention] According to the generation-of-electrical-energy system using the fuel cell of this invention, by adopting the 
reformer using a hydrogen demarcation membrane, it becomes possible to obtain the hydrogen gas of a high grade, and there is no fear of 
degrading the solid-state poly electrolyte film which constitutes a fuel cell, moreover — since the combustion catalyst was prepared in the 
combustion chamber of a reformer apart from the reforming catalyst ~ the bottom of low temperature, and the fuel of low calorific power ~ 
or combustion by hypoxia concentration is attained and it becomes advantageous from the thing conventional at the point of the material 
which constitutes a reformer, or reinforcement. 

[0049] Furthermore, since the air used on the oxygen pole of a fuel cell is used as. a combustion air of a reformer after recovery of energy, 
the part and energy saving to which enthalpy increases with the quantity of heat from the oxygen pole of a fuel cell and the moisture 
generated at the time of a generation of electrical energy are expectable. 



[Translation done.] 
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